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DETAILED ACTION 

Response to Amendment 

1. Amendments to claims 1, 5, 6, 12 and 14 - 16, filed on December 17, 2003, have 
been entered in the above-identified application. 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Examiner's Comments 

3. the limitation "graded" has been re-interpreted based on applicants' arguments. 
Specifically, the Examiner has given the term the broader definition argued by 
applicants, specifically that it merely refers to a layer having "steps or degrees" and is 
not limited to layers which do not exchange link adjacent grains. The Examiner notes 
that since the prior rejection utilized a narrower interpretation that the claims reading on 
the narrower interpretation would necessarily still read on the broader definition. Since 
the previously applied art is being maintained, this rejection has been made FINAL 
since the basis of the rejections have not changed despite the new definition assigned 
to the term "graded". 
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Claim Objections 

4. Claims 5 and 6 are objected to because of the following informalities: the "4" from 
the old dependency has not been deleted, i.e. the claims presently read "... as recited in 
claim 1 4, wherein Appropriate correction is required. 

5. Claim 14 is objected to because of the following informalities: the phrase "a 
graded magnetic recording material including alternating layers of an initial 
paramagnetic Cobalt alloy and a perpendicular recording material having a noble metal" 
can be read that the recording layer comprises alternating layers of (i) paramagnetic 
Cobalt alloy and a (ii) perpendicular recording material having a noble metal, which is 
not enabled by the as-filed disclosure. However, based upon applicants' as-filed 
disclosure (esp. claim 15), the Examiner notes that the present claim has been 
interpreted as reciting: "a graded magnetic recording material including alternating 
layers of a Cobalt alloy and a noble metal, wherein the graded magnetic recording 
material further comprises an initial paramagnetic material and a final perpendicular 
recording material" (see claim 15). Appropriate correction is required. 

6. Claims 5, 9, 10 and 15 - 19 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 
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Claim Rejections - 35 USC §112 

7. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

8. Claim 14 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. Claim 14 recites alternating layers of (i) "an initial 
paramagnetic Cobalt alloy" and (ii) "a perpendicular recording material having a noble 
metal", which is not supported by the as-filed disclosure. For purposes of evaluating the 
prior art, the Examiner has interpreted this claim as described above in Paragraph 5. 

Claim Rejections - 35 USC § 103 

9. Claims 1 -3, 6- 8, 11, 13 and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tang et al. (U.S. Patent No. 5,750,270) in view of Suzuki et al. (U.S. 
Patent No. 5,587,235) and Soeya et al. (U.S. Patent No. 5,726,838). 

Regarding claims 1 - 3, 1 1 and 13, Tang et al. disclose a magnetic recording 
medium having a substrate (Figure 1, layer 30) a magnetic layer (i.e. applicants' 
"interlayer") (layer 31 and col. 9, lines 9 - 21), and a layer of magnetic recording material 
thereon, the magnetic recording material comprising a plurality of bilayers having Cobalt 
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or a Cobalt alloy according to claim 1 1 and a noble metal, such as Pt or Pd {layers 34 
and 35 and col. 9, line 44 bridging col. 10, Iine15). 

Tang et al. fail to disclose an initial paramagnetic layer between the soft magnetic 
layer and the plurality of bilayers of Cobalt and a noble metal. 

However, Suzuki et al. teach that it is known in the art that providing a 
paramagnetic intermediate layer between two adjacent magnetic layers, it is possible to 
reduce the medium noise during recording/reproducing operations (co/. 2, lines 18 - 22; 
col. 2, line 53 bridging col. 3, line 38; col. 3, line 60 bridging col. 4, line 9). 

It would therefore have been obvious to one of ordinary skill in the art at the time 
of the applicant's invention to modify the device of Tang et al. to include a paramagnetic 
intermediate layer (i.e. applicants' "initial paramagnetic layer") between the two adjacent 
magnetic layers (Tang et al., layer 31 and {layers 34/34} n ) as taught by Suzuki et al. 
since such a paramagnetic intermediate layer makes it possible to reduce the medium 
noise during recording/reproducing operations. 

The limitation "does not exchange link adjacent grains" is deemed to be 
necessarily present in the prior art intermediate layer since the prior art intermediate 
layer is substantially identical in composition and/or structure (see Paragraph 9 of the 
Office Action mailed September 4 f 2003). The Examiner's sound basis for this 
assertion is that both the claimed and prior art layers are paramagnetic, and the 
Examiner notes that exchange coupling forces are only associated with adjacent 
ferro/ferri-magnetic grains/materials, not paramagnetic or non-magnetic grains/materials 
(see Soeya et al., col. 13, lines 3-7 and col. 16, lines 31 - 37). Since the layer is 
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paramagnetic and not ferro/ferri-magnetic, the layer would not possess exchange 
linking/coupling forces between adjacent grains or layers. 

Regarding claims 6 - 8, Tang et al. disclose Co and noble metal bilayers meeting 
applicants' claimed thickness and lamination number limitations (col. 9, line 64 bridging 
col. 10, line 24 and Examples). 

Regarding claim 14, Suzuki et al. teach using an initial paramagnetic Cobalt alloy 
for the paramagnetic layer (col. 2, lines 61 - 65). 

10. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tang et 
al. in view of Suzuki et al. and Soeya et al. as applied above, and further in view of 
Takano et al. (J. App. Phys., 87(9), 2000, 6364 - 6366). 

Tang et al., Suzuki et al. and Soeya et al. are relied upon as described above. 

None of the above disclose a CoCr 4 o alloy. 

However, Takano et al. teach that the amount of chromium in a {CoCr/Pt} n 
multilayer can be varied from 0 to 60% to effect the Kerr rotation angle and magnetic 
properties (Figure 3 and Section III). Therefore, the Examiner deems that it would have 
been obvious to one having ordinary skill in the art to determine an amount of Cr in a 
CoCr alloy meeting applicants' claimed composition limitation by optimizing the results 
effective variable through routine experimentation. In re Boesch, 205 USPQ 215 
(CCPA 1980); In re Geisler, 116 F. 3d 1465, 43 USPQ2d 1362, 1365 (Fed. Cir. 1997); 
In re Alter, 220 F.2d, 454, 456, 105 USPQ 233, 235 (CCPA 1955). 
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11. Claims 1 -3, 6-8, 11, 13 and 14 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Ikeda et al. (U.S. Patent No. 6,468,670 B1) in view of Suzuki et al. ('235) 
and Soeya et al. ('838). 

Regarding claims 1 - 3, 1 1 and 13, Ikeda et al. disclose a magnetic recording 
medium having a substrate {Figure 1, "Substrate') a magnetic layer (i.e. applicants' 
"interlayer") ("CoCr Granular Layer" and col. 2, lines 7 - 15), and a layer of magnetic 
recording material thereon, the magnetic recording material comprising a plurality of 
bilayers having Cobalt or a Cobalt alloy according to claim 1 1 and a noble metal, such 
as Pt or Pd ("Co/Pt Multilayer; col. 3, lines 17- 20; and col. 5, lines 17 - 20). 

Ikeda et al. fail to disclose an initial paramagnetic layer between the soft 
magnetic layer and the plurality of bilayers of Cobalt and a noble metal. 

However, Suzuki et al. teach that it is known in the art that providing a 
paramagnetic intermediate layer between two adjacent magnetic layers, it is possible to 
reduce the medium noise during recording/reproducing operations (col. 2, lines 18 - 22; 
col. 2, line 53 bridging col. 3, line 38; col. 3, line 60 bridging col. 4, line 9). 

It would therefore have been obvious to one of ordinary skill in the art at the time 
of the applicant's invention to modify the device of Ikeda et al. to include a paramagnetic 
intermediate layer (i.e. applicants' "initial paramagnetic layer") between the two adjacent 
magnetic layers (Ikeda et al., "CoCr Granular Layer and "Co/Pt Multilayer 7 ) as taught 
by Suzuki et al. since such a paramagnetic intermediate layer makes it possible to 
reduce the medium noise during recording/reproducing operations. 
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The limitation "does not exchange link adjacent grains" is deemed to be 
necessarily present in the prior art intermediate layer since the prior art intermediate 
layer is substantially identical in composition and/or structure (see Paragraph 11 of the 
Office Action mailed September 4, 2003). The Examiner's sound basis for this 
assertion is that both the claimed and prior art layers are paramagnetic, and the 
Examiner notes that exchange coupling forces are only associated with adjacent 
ferro/ferri-magnetic grains/materials, not paramagnetic or non-magnetic grains/materials 
(see Soeya et ai, col. 13, lines 3-7 and col. 16, lines 31 - 37). Since the layer is 
paramagnetic and not ferro/ferri-magnetic, the layer would not possess exchange 
linking/coupling forces between adjacent grains or layers. 

Regarding claims 6 and 7, Ikeda et al. disclose Co and noble metal bilayers 
meeting applicants' claimed thickness and lamination number limitations (col. 3, lines 63 
-67). 

Regarding claim 8, the number of laminations is a known results effective 
variable in terms of the overall magnetic properties (Ikeda et al., col. 3, lines 63 - 67: 
medium A, n = 10 and medium B, n = 16; and Figures 2 and 3). The Examiner deems 
that it would have been obvious to one having ordinary skill in the art to have 
determined the optimum value of a cause effective variable such as the number of 
laminations through routine experimentation, especially given the teaching in Ikeda et 
al. regarding the effect of using 10 and 16 laminations on the magnetic properties of the 
medium. 
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Regarding claim 14, Suzuki et al. teach using an initial paramagnetic Cobalt alloy 
for the paramagnetic layer (col. 2, lines 61 - 65). 

12. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ikeda et 
al. in view of Suzuki et al. ('235) and Soeya et al. ('838) as applied above, and further in 
view of Takano et al. (J. App. Phys., 87(9), 2000, 6364 - 6366). 

Ikeda et al., Suzuki et al. and Soeya et al. are relied upon as described above. 
None of the above disclose a CoCr 40 alloy. 

However, Takano et al. teach that the amount of chromium in a {CoCr/Pt} n 
multilayer can be varied from 0 to 60% to effect the Kerr rotation angle and magnetic 
properties (Figure 3 and Section III). Therefore, the Examiner deems that it would have 
been obvious to one having ordinary skill in the art to determine an amount of Cr in a 
CoCr alloy meeting applicants' claimed composition limitation by optimizing the results 
effective variable through routine experimentation. 

Allowable Subject Matter 

1 3. The following is a statement of reasons for the indication of allowable subject 
matter: claims 5, 9, 10 and 15-19 recite the limitation "wherein the initial paramagnetic 
layer comprises a Cobalt alloy having a thickness of about 0.9 A", which is neither 
taught, nor rendered obvious, by the prior art of record. While the prior art of record 
teaches using a paramagnetic layer between two magnetic layers for a reduction in 
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medium noise, the prior art of record fails to teach or render obvious a paramagnetic 
layer possessing the claimed thickness limitation. 

Response to Arguments 
14. The rejection of claims 1-3, 6-8 and 11-14 under 35 U.S.C § 103(a) - 
Tang et al. in view of various references 

The rejection of claims 1 - 3, 6 - 8 and 11-14 under 35 U.S.C § 103(a) - 
Ikeda et al. in view of various references 

Applicant(s) argue(s) that the paramagnetic layer is "conventionally referred to as 
non-magnetic" and that "the magnetic anisotropy energy, Ku, of the Cobalt alloy 
granular seedlayer of the present invention is zero" (page 5 of response). Applicants 
further argue that "Suzuki et al. teaches away from the present invention wherein the 
ferro-magnetic layer has anisotropy energy of zero" (page 6 of response). The 
examiner respectfully disagrees. 

While applicants' arguments have been considered, the Examiner notes that 
applicants have presented no evidence that a paramagnetic layer must necessarily 
possess a Ku of zero. Furthermore, the Examiner notes that one of ordinary skill in the 
art would not use "paramagnetic" and "non-magnetic" as interchangeable since the 
behavior of a paramagnetic material is different from a non-magnetic material. 
Applicants are invited to present evidence that one of ordinary skill would use such 
terms interchangeably despite the difference in behavior typically seen for such 
materials. 
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The Examiner also notes that the limitation "an anisotropy energy of zero" is not 
presently claimed, therefore arguments directed to such a limitation as distinguishing 
from the prior art is not persuasive. While applicants point to Paragraph 20 for support 
of a Ku of zero, the Examiner notes that Paragraph 20 of the as-filed disclosure merely 
states that there is no magnetic coupling between neighboring grains of the Cobalt 
alloy. This, however, can be achieved simply by tailoring the amount of non-magnetic 
material in the alloy (i.e. the boron in the disclosed CoB/Pd lattices), since the non- 
magnetic material can be made to form between the Co magnetic grains, thereby 
isolating them from each other. As such, the Examiner does not find applicants' 
arguments convincing that a paramagnetic layer necessarily possesses a Ku of zero. 

Finally, the Examiner notes that there is no evidence that Suzuki et al. does not 
encompass paramagnetic layers as disclosed by applicants. While applicants allege 
that the Suzuki et al. "mainly paramagnetic layers" are different, the Examiner notes that 
Suzuki et al. discloses explicitly that paramagnetic layers possessing no magnetism can 
be used in the disclosed invention (col. 4, lines 29 - 38 and lines 59 - 64). As such, the 
Examiner does not find applicants' arguments persuasive. 

Conclusion 

1 5. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Applicants' amendment resulted in embodiments not previously considered (e.g. 
the combination of the limitation "an initial paramagnetic layer and a final recording 
layer" with "wherein the noble metal is palladium or platinum ( claims 2 and 3 ^ which 
necessitated the new grounds of rejection, and hence the finality of this action. 
1 6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin M Bernatz whose telephone number is (571) 272- 
1505. The examiner can normally be reached on M-F, 9:00 AM - 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul Thibodeau can be reached on (571) 272-1516. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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